The bacterial flagellar motor is an extraordinary nanomachine powered by the electrochemical potential of specific ions across the cytoplasmic membrane [1] . The influx of protons through the motor produces either counterclockwise or clockwise flagellar rotation, resulting in translational motion or 'tumbling', respectively. The flagellar motor is constructed from at least 20 different proteins. Although the rotor portion of the bacterial flagellar motor has been purified and studied for decades [2] , there is little structural information of the stator and the export apparatus, because these membrane-associated structures are not retained following detergent extraction during the extensive basal body purification process. Recently there is a considerable interest in a thorough analysis of the structures of the periplasmic flagella [3, 4] . In order to gain an in-depth understanding of flagellar assembly and bacterial motility, a high-throughput cryo-electron tomography system was optimized for determining 3-D structures of the intact flagellar motor from Borrelia burgdorferi [ Figure 1 ].
Borrelia burgdorferi is a representative of highly motile and invasive bacterial pathogens: spirochetes, which cause several major diseases in humans: syphilis (Treponema pallidum), Lyme disease (Borrelia burgdorferi), and leptospirosis (Leptospira interrogans). Spirochetes have a distinctive morphology in that the flagella are enclosed within the outer membrane sheath and are thus called periplasmic flagella [5] . Because of its small cell diameter (<0.3 µm), orderly arrangement of flagellar motors at each end of the bacterium, spirochetes are excellent model systems for studying the flagellar motor in living organisms.
In this study, we have developed the unique capability to obtain 3-D reconstructions of intact bacteria with unprecedented detail by using high-throughput cryo-electron tomography. By averaging 1280 3-D volumes of flagellar motors, we obtained the most detailed molecular architecture of intact flagellar motor in situ. In combination with biochemical analysis and genetic approaches, the structural location and native conformations of several key flagellar motor proteins were determined at molecular level [ Figure 2 ]. Further analysis of the rotor/stator assembly will provide detailed information on the architecture of the intact flagellar motor, and thereby better understanding of the important process of flagellar assembly and bacterial motility. 
